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(57) Abstract 

An exposure method capable of increasing the illuminance of 
an exposure beam, such as a vacuum ultraviolet beam, that is easily 
absorbed by any of a wide variety of substances on a substrate onto 
which a patter is to be transferred without complexing the overall 
mechanism of the exposure apparatus. A reticle (R) in a reticle 
operating unit (6) is illuminated with an F2 laser beam (wavelength: 
157 nm) serving as an exposure beam from an illumination optical 
system unit (5). The image of the pattern of the reticle (5) is 
transferred onto a wafer (W) in a wafer operating unit (7) through a 
projection optical system. The illumination optical system unit (5), 
reticle operating unit (6), projection optical system (PL), and wafer 
operating unit (7) are enclosed in an illumination system chamber 
(1), a reticle chamber (2), a lens barrel (3), and a wafer chamber (4), 
respectively and the concentrations of the light-absorbing substances 
along the optical path from the illumination system chamber (1) to 
the wafer chamber (4) are controlled separately. 
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REPLACED BY 
ART34AMDT 

CLAIMS 

1. An exposure method which transfers a predetermined 
pattern onto a substrate by using an exposure beam from an 
exposure light source, characterized in that 

an optical path of the exposure beam from the exposure 
light source to the substrate is divided into a plurality 
of partial optical paths, and concentrations of an 
absorption substance which absorbs the exposure beam are 
respectively managed independently of each other for the 
plurality of the partial optical paths, 

2. An exposure method which irradiates an exposure beam 
from an exposure light source onto a mask through an 
illumination system and transfers a pattern of the mask onto 
a substrate through a projecting optical system, 
characterized in that 

an optical path of the exposure beam from the exposure 
light source to the substrate is divided into a plurality 
of partial optical paths including an illumination system 
portion in the illumination system, a mask operating portion 
provided around the mask, a projecting optical system 
portion including at least a part of the projecting optical 
system and a substrate operating portion including an upper 
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portion of the substrate, and 

concentrations of an absorption substance which 
absorbs the exposure beam are respectively managed 
independently of each other for the plurality of the partial 
optical paths. 

3. An exposure method as recited in claim 1 or 2, 
characterized in that allowable concentrations of the 
absorption substance are respectively set independently of 
each other for the plurality of the partial optical paths 
to respectively control the concentrations of the 
absorption substance to be equal to or lower than the 
allowable concentrations for the plurality of the partial 
optical paths. 

4. An exposure method as recited in claim 1, 2 or 3, 
characterized in that a gas having a transmit tance to the 
exposure beam is supplied to at least a part of the plurality 
of the partial optical paths for the exposure beam. 

5. An exposure method as recited in any one of claims 1 
to 4, characterized in that the exposure beam is a light 
in a vacuum violet region, and the absorption substance is 
oxygen, water or carbon dioxide. 
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6. An exposure method which transfers a predetermined 
pattern onto a substrate by using an exposure beam from an 
exposure light source, characterized in that 

an optical path of the exposure beam from the exposure 
light source to the substrate is divided into a plurality 
of partial optical paths and transmit tances of the exposure 
beam are respectively managed independently of each other 
for the plurality of the partial optical paths. 

7. An exposure method which transfers a predetermined 
pattern onto a substrate by using an exposure beam from an 
exposure light source, characterized in that 

an optical path of the exposure beam from the exposure 
light source to the substrate is divided into a plurality 
of partial optical paths and concentrations of a gas in the 
plurality of the partial optical paths are managed 
independently of each other. 

8. An exposure method as recited in claim 7, 
characterized in that the concentrations of the gas in the 
plurality of the partial optical paths are managed depending 
on lengths of the partial optical paths. 



65 



0 



% 

9 . An exposure apparatus which transfers a predetermined 
pattern onto a substrate by using an exposure beam from an 
exposure light source, characterized by comprising: 

a plurality of chambers which covers a plurality of 
partial optical paths formed by dividing an optical path 
of the exposure beam from the exposure light source to the 
substrate to substantially isolate the plurality of the 
partial optical paths from outside air, respectively, and 

a controller which manages concentrations of an 
absorption substance in the plurality of the chambers 
independently of each other. 

10. An exposure apparatus as recited in claim 9, 
characterized by comprising: 

a concentration sensor which measures the 
concentrations of the absorption substance in the plurality 
of the chambers , and 

an eliminator which eliminates the absorption 
substance in the plurality of the chambers, wherein 

the controller manages the concentrations of the 
absorption substance through the eliminator according to 
the result of measurement of the concentration sensor. 

11. An exposure apparatus as recited in claim 9 or 10, 
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wherein 

the predetermined pattern is a pattern formed on a mask, 
a pattern of the mask is transferred onto the substrate 
through a projecting optical system, and 

the plurality of the chambers include a first chamber 
which covers an illuminating system portion in an 
illuminating system for the exposure beam, a second chamber 
which covers a mask operating portion around the mask, a 
third chamber which covers a projecting optical system 
portion including at least a part of the projecting optical 
system, and a fourth chamber which covers a substrate 
operating portion including an upper portion of the 
substrate . 

12. An exposure apparatus which transfers a predetermined 
pattern onto a substrate by using an exposure beam from an 
exposure light source, characterized by comprising: 

a plurality of chambers which covers a plurality of 
partial optical paths formed by dividing an optical path 
of the exposure beam from the exposure light source to the 
substrate to substantially isolate the plurality of the 
partial optical paths from outside air, respectively, and 

a controller which manages concentrations of a gas in 
the plurality of the chambers independently of each other. 
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13. A method of manufacturing a device, characterized by 
comprising a step of transferring a predetermined pattern 
onto the substrate in a state that an illuminance of an 
exposure beam is managed on the substrate by using the 
exposure method as recited in any one of claims 1 to 8 . 
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| | the computer readable form has not been furnished or does not comply with the standard. 
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2. Citations and explanations 

Claims 1 to 7, 9 to 13, 15, and 23 
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(54) METHOD OF DIFFUSINTTlMI^BnTY INTO InP 

(11) 61-136225 (A) (43) 24.6.1986 (19) JP 

(21) Appl. No. 59-258722 (22) 7.12.1984 
(71) NEC CORP (72) KENKO TAGUCHI 
(51) Int. CI 4 . H01L21/22,H01L31/10 

PURPOSE: To obtain a profile of diffused impurities having a high surface concen- 
tration and a gentle concentration gradient by heat-treating P type impurities 
at a temperature below 450°C to form a P type region in an N type InP layer 
and subsequently by heat-treating again the P type impurities at a temperature 
above 500°C to form a P + type region, using a selectively diffusion mask in 
these procedures. 

CONSTITUTION: By applying heat-treatment at about 350*C to a wafer that 
is disposed in the closed tube which is evacuated and contains a diffusion source 
of zinc after SiN film 17 is selectively removed in a state of ring, the selective 
diffusion of zinc is accomplished to form a P type impurity region 18 in InP 
layers 15, 16. Subsequently, the wafer is disposed in a closed tube which is 
evacuated and contains a diffusion source of, for example, Zn 3 P 2 and heat- 
treated during lOmin at about 520^, using a diffusion mask of insulator film 
17 as before to form a P + InP diffusion region 19. By this, a stable action 
is enabled and partially unstable regions caused by uniformity are excluded 
since the use of the identical selective mask makes the structure described 
above possible. 
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II: InP substrate, 12: N± InP layer, 13: 
14: N-InGaAsP layer, 19.21: P + region, 
film. 23: window to take the electrode out, 24; 
25: N-side electrode 



N-lnGaAs layer, 
20,22: insulator 
P-side electrode. 



(54) MANUFACTURE OF OHMIC ELECTRODE 
(11) 61-136226 (A) (43) 24.6.1986 (19) JP 

(21) Appl. No. 59-257393 (22) 7.12.1984 

(71) OKI ELECTRIC IND CO LTD (72) HARUHISA KINOSHITA(2) 
(51) Int. CI 4 . H01L21/28,H01L29/72 

PURPOSE: To easily form an ohmic electrode having low contact resistance 
by a method wherein an ohmic electrode material is laminated on the side 
face and the bottom face of the groove on the inverted trapezoidal cross-section 
exposing of a conductive layer. 

CONSTITUTION: Negative type resist 4 is coated on a semiconductor substrate. 
A resist pattern 5 having an overhang part 6 protruded in bill-shaped eaves 
is formed by performing a far ultraviolet ray exposure in the irradiation dose 
of one-half of the ordinary irradiation dose and by conducting a developing 
process. An etching is performed using an Ar ion beam 7 in the extent wherein 
the beam penetrates a GaAs layer 3 containing no impurity but is penetrates 
an N-GaAs layer 2. A resist pattern 5 is widely perforated slowly by performing 
an etching on an overhang part 6, and a groove 8 having an inverted trapezoidal 
cross-section in formed on the semiconductor substrate. When ohmic electrode 
materials are vapor-deposited in the order of AuGe, Ni and Au, they are vapor- 
deposited as far as to the side face of the groove 8. An N + GeAs layer 11, where- 
on high density Ge is diffused, is formed by removing the resist pattern 5 and 
by performing a heat treatment. 
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1; semiinsulative GaAs layer, 10: ohmic electrode 



(54) PROJECTING DEVICE 

(11) 61-136227 (A) (43) 24.6.1986 (19) JP 

(21) Appl. No. 59-258562 (22) 7.12.1984 
(71) CANON INC (72) MASAKATSU OOTA(2) 
(51) Int. CP. H01L21/30,G03F7/20 

PURPOSE: To enable to project a pattern having an accurate magnification on a pattern transfer- 
ring surface by a method wherein a constitution with which the setting position of a pattern 
transferring surface and the rate of magnification can be corrected, is provided in accordance 
with the change in atmospheric pressure, temperature and humidity. 

CONSTITUTION: The signal in accordance with a reference atmospheric pressure P 0 , a reference 
temperature T 02 , and a reference humidity H 0 respectively, and the signal in accordance 
with the environmental atmospheric pressure P, the environmental temperature T 2 and the 
environmental humidity H, all of which are sensed by an atmospheric pressure sensor 11, 
a temperature sensor 12 and a humidity sensor 13, are inputted to a correction amount calculat- 
ing routine, and the Z-driving correction amount AZd to be used for correction of a focussing 
error and a magnification error and a temperature correcting amount ATd are calculated. 
The difference between the correction amount AZd and the distance Zs from a gap sensor 
5 is given to a Z-driving control part 26 by a microprocessor 15, and the wafer on a wafer 
stage is shifted. The temperature correcting amount ATd is added to the reference temperature 
T 02 , the difference between the environmental temperature Tj in a cover which is sensed 
by the temperature sensor 12 and the reference temperature is airthmetically operated, and 
the air flowed in the cover is cooled or heated up in such a manner that the above-mentioned 
difference becomes zero. 




27; piezoelectric element, 28: wafer stage, 29: Xdriving 
control part. 30: motor, 31: X-Y stage, 36: receiver, 37: 
measuring instrument. 52: air conditioning control part, 
53: air conditioning device, 55: air conditioning control 
part, 56: air conditioning device, a: Xdirection driving 
routine, b: Y-direction driving routine. c: main routine, 
d: correcting amount, e: Z -direction driving routine 
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(54) FAR ULTRAVIOLET RAY EXPOSTOE DEVICE 
(11) 62-286226 (A) (43) 12.12.1987 (19) JP 

(21) Appl. No. 61-130586 (22) 5.6.1986 

(71) NIPPON TELEGR & TELEPH CORP <NTT> 

(72) YOSHIHARU OZAKI(2) 
(51) Int. CI 4 . H01L21/30.G03F7/20 



PURPOSE: To extend the life-time of the title device by a method wherein at 
least a part of far ultraviolet ray optical path from a far ultraviolet ray source 
to an exposed body is filled with a gas hardly degrading the transmittivity 
of far ultraviolet ray compared with that of atmosphere. 

CONSTITUTION: Within the system composed of a substrate 21, a barrel body 
22 and a tubular body 23, a far ultraviolet ray optical path 4 from a far ultravio- 
let ray source 1 to an exposed body 2 is filled with a gas hardly degrading 
the transmittivity of far ultraviolet ray compared with that of atmosphere 
extending over the overall length thereof. Besides, within the system composed 
of a gas source 24, gas feeding pipes 26 and gas exhaust pipes 27, overall length 
of the system is fed with said gas hardly degrading the transmittivity Of far 
ultraviolet ray compared with that of atmosphere. Furthermore, a temperature 
controller 25 controls the temperature of said gas filled in the far ultraviolet 
ray optical path 4. Through these procedures, the transmittivity of far ultraviolet 
ray is hardly degraded or degraded but by negligible extent. 
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(54) DRY ETCHING APPARATUS 

(11) 62-286227 (A) (43) 12.12.1987 (19) JP 

(21) Appl. No. 61-129634 (22) 4.6.1986 

(71) MATSUSHITA ELECTRIC IND CO LTD (72) KAZUYUKI TOMITA(2) 
(51) Int. CI 4 . H01L21/302,C23Fl/00 



PURPOSE: To accelerate the etching speed by a method wherein a magnet is 
mounted on the rear surface of a cathode electrode of a plasma producing 
part to impress the cathode electrode with magnetic field perpendicularly to 
an electric field. 

CONSTITUTION: A silicon oxide film and a photoresist pattern as elements to 
be etched are formed on a silicon substrate while mixed gas of SF 6 and CHF 3 
is used as an etching gas to impress the first electrode with high frequency 
power of 300W. A magnet is mounted on the back surface of the second elec- 
trode while the surface of the second electrode is impressed with a magnetic 
field perpendicularly to the direction of electric field to impress the second 
electrode with high frequency power of 600W. At this time, the etching speed 
of silicon oxide film can be accelelrated but the temperature of the third elec- 
trode as an intermediate electrode is not especially raised to raise the surface 
temperature of wafer. 
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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(11) 62-286228 (A) (43) 12.12.1987 (19) JP 

(21) Appl. No. 61-129164 (22) 5.6.1986 

(71) TOSHIBA CORP (72) KATSUHIKO HIEDA 

(51) Int. CI 4 . H01L21/302,H01L29/78 



PURPOSE: To equalize the phopherus concentration contained in a polycrystalline 
silicon film by a method wherein a polycrystalline silicon film is deposited 
on an element forming region on a semiconductor substrate through the interme- 
diary of an insulating film and then impurity is fed to the polycrystalline silicon 
film covered with the second insulating film to be heat treated. 

CONSTITUTION: A gate oxide film 12 is formed on an element forming region 
of an P type Si substrate 11 and then a polycrystalline silicon film 13 is formed 
on overall surface. Later, phosphorus is diffused on the polycrystalline silicon 
film 13 and after removing the phosphorus glass produced in case of thermal 
diffusion process, an Si0 2 film 14 is deposited on overall surface. Later, heat 
treatment is. performed in e.g. nitrogen gas atmosphere to redistribute the phos- 
phorus contained in the polycrystalline silicon layer 13. Through these 
procedures, any dispersion, undercut in processing due to uneven concentration 
of phosphorus contained in the polycrystalline silicon layer 13 can be prevented 
from occuring. 
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